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CLAMP FOR RETRACTOR SUPPORT 

BACKGROUND OF THE INVENTTON , 
The present invention relates generally to a surgical retractor 
5 apparatus. More particularly, the present inventioil relates to a clamp for use 
with a retractor support ^paratus having a plurality of retractor support arms. 

While performing certain surgical techniques, it is desirable to 
retract tissue adjacent an incision to enhax^e; a surgepn*s ability to perform the 
desired surgical . technique. Vni^ is typically accomplished by mounting a 
10 retractor apparatus to an operating table. One such prior art retractor apparatus 
is disclosed in LeVahn et al. U.S. Patent No. 4»949 ,707, which is assigned to the 
assignee of the present application. 

^ ^ The LeVahn et al. retractor fipparatus includes an extension rod 
that is attached to a first support rod with a forst clamp. • llicf: LeVahn et al. 
15 retractor .(^paratus: also includes a second support iod that is attached to the first 
support rod with , a second danq).. The funst and second suppcnt rods are 
3 configured to extmd oyer the. surgical sides of the incision. 

When using the LeVahn et al. retractor apparatus, die extension 
V ^ . v = rod IS mpunted^th respect to tbe operajdng table uang a motuidng bracket such 
20 : n as is disclosed m LeVahn: etaL :;The first support rod is. oriented ui a desired 
;h position, and th$>||KSt claniqp.^is.xnoved to a dosed positipn.^^: N second 
suppOTt rod b oriented in a dMtcd position and the socond clamp, is moved to 
a closed positioiL At this point, it is possible to attach retractors to the retractor 
support-.-,^.;.-.-..- ■ ■...:)-. , : 

25 . : ; . The clamps tised in . conjunction the prior art retractor 
apparatuses take a variety of configurations. Two such clamps that have been 
: . used^with prior art tetractpr apparatus axe disdosed in LeVahn, U.S. Patent No. 
5,020,195, and Gotham^ U.S. Patent No. 5,242^40, both of vi^ch are assigned 
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to the assignee of the present application. The LeVahn and Gorham clamps each 
contain a first clamp member and a second clamp member^ which is pivotally 
mounted to th^ first clamp member. The first and second clamp members are 
each adapted to receive a retractor sup|)ort arm. 

5 . The LeVahn and Gorham clamps also mclude a handle for moving 

the clamp ifrom an open position to a clamping position. When the clamp is in 
the open j>dsition, the first damp member may be pivoted with respect to the 
second clamp membwr. When the clamp is in the clamping position, the first 
cl^p member is mainlined in i fixed relationship with respect to the second 

10 clamp member. 

5^UMMARY OF THE INVENTION 
The present invention is a retractor support apparatus that 
incliKks a first support arm, a second support arm, and a first clamping member. 
15 The first support arm^^k attached to a first pivoi ball and the second 

* support arm is fixedly attached to a second pivot ball. 

The first clamp member includes a clamping bore that is adapted 
to receive and engage the first and second pivot balls. The first clamping 
member retains the first land second support arms iii ii selected position when the 
20 first clamping liiembcr : is iti ^an open ixjsitioii. • the first clamping member 
secures the fiist and second support aiiiis in the selected position when the first 
clmping Member b m 

BRIEF DESCRIPTION OF TH E DRAWINGS 
25 Figure Vis a perspective view of a ball joint clamp of the priw^ 

• inVcntioril '' ■ ' - 

Figure 2 is an exploded perspective view of the ball joint clamp. 
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Figurc 3 is a sectional view of ihe.baUj^^^^ 
along a line 3— 3 in Figure I. 

. . , if asecuopal viewof^ 

along a line 4—4 in Figure 1. 

PgTAlLEP DESCRIPTION OF THK PREFKRRFn FX4ffnpf|..^ryc. 
; Z*^*^^'. ^fl'Pf!!*: :*?!'*?*^^ according ■to the present invention 
, w post dearly iljustiated at 10 in figure I The tettactqr support apparatus 10 
is particularly suited for use with mounting stu^cal instruments, such as 
retractors..widi.respect to an operating table^Cnpt diown). The retractor support 
ajq^tus 10 includes a clamp 12, a first support arm I4.;a second support arm 
16, and an extension rod . 18. The .first and second support a^ms 14, 16 each 
have a pivot bsJI .19 attached tfwreto. 
f ^ stqjport apparatus 1 0 of the present 

... inyeiUion Js,diat vfhffi the clamp 12 Is.in m qpe|i, position, the clamp 12 allows 
die first and s^i^nd support arms 14, l6, to be naoved to a seliected position and 
then retains die first and second support arms 14; 16 in die. selected position. 
, Therefpre, a surgeon may nciove the first andl second stq>pori arms to die selected 
, positim witluiut.needing to lH>ld until the arnis are,clamped. 

: A' V^^^*"* ^ tqriPi "regains" mea^ Ae . first and second support arms 

die fust and second si9>port arms 14, 
16 are placed iii die Kle^ted position widiout need of additionaijor odier support 
When die clamp 12 js in a clanging positi<»i,. thci clamp 12 
secures die fir« and second support arms 14, 16 in die selected position. As 
used hf«in, the tcmi "^secures" means that die fifst and second sijppoi^ arms 14. 
16 remain in die selected position even when foirces are placed upon die first and 
. second SMpport arms 14, 16. 
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Retmniiig the first and second support anns 14« 16 in the selected 
position when the clanq> 12 is in the open position enhances the ability to 
: \ position' the retractor 5tqi|3bh^ 10 of the present invention because the 

first and second support arms 14, 16 do not need to be held in the . selected 
5 position when the clamp 12 is in the open position. 

the clamp 12 include a fi^^ 
V clamping ihember 22. The first claimping member 20 is preferably constructed 
from a block of stainless ^teel that is miachined to forih ah upper ciaixi^ leg 24 
and a lowier cl^p leg 16, most cli^ly illustratibd in jpigure 2. A slot 28 
0 separate thfe upper clamp leg 24 and the ldwer clamp 26, Proximate t6 a first 
end 30 of the first clamping member 20, the first clamping niember 20 includes 
a clamping bore 32» vidiich i^ in communication with the islot 28. 

The first clamping meinbo* !20 is constructed to allow the upper 
diafnp leg 24 and the lower cisffnp leg 26 to mow towards each other. Moving 
15' the u|iiper claimp leg 24 atid the lower clainp leg 26 towards each other decreases 
the circumference of the clamping bore 32 thereby enables pivot balls 19 to be 
clamped witiiin the clamping b^ 

Proximate to a secbnd^ ^d 34 of this first clampin| rile 20, 
' the first clamping meinber 20 has a bolt bore 40 fotined dierein. the bolt bore 
20 ' 40 is preferably orientated siibstahtially ttahsverse td the clanping bore 32. The 
uppCT clamp leg 24 additionally has a handle bSre 42 fortheci therein. The 
handle bore 42 preferably has a substantially cyiihdricd shape and is in 
communicatibri with the bolt bore 40. 

the clamping bore 32 is adapted to receive a' sleeve 52. The 
25 sleeve 52 hai a slot 54 tfemoved therefrom. The slot 54 allows the sleeve 52 to 
• M r^^)ohSe to a force iq>plied to an otiter surface 56 of the ileeve 52 

such as when the upper and lower clamp legs 24, 26 are inoVed tovimrds each 
other. 
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Proximate to each end 58 of the sleeve 52, the sleeve- includes a 
semi-circular channel 60 that extends around an inner surface d? of the sleeve 
th? channels 60 are each shaped to confprm with an outer surface of the 
pivot balls 19 to increase the surface area ovcr which the sleeye 32 engages the 
: '^'^^^vS - ^ increased surface area provided by the channels 60 not only 
enhances the ability pf the clamp 12 to secure the support arms 14, 16 in the 
selected position when th«? d^^ 12 is m the clamping pcw^ 
surface area contact between the sleeve 52 and tte pivot balk, IJ also assists to 
refain fte supp<« arms 14, 16 in fhe select^ ijpsiti^^^^^ is in 

, the open position. : . . ~: - ^ . ? - / 

The ^;lamp 12 also preferably incliidef at ^ring 70,^which is 
positioned in the sleeve 52 so that oRjosite ends 72 of the. spring 70 aigage the 
pivot ballf \% 33 mp^ ^}^}y illustrated in Figure 4. .^The spring 70 is selected 
with iniffidcnt res^i^^^ sprmg 70 biases the, pivot apart 

fjTOin each other and into the inner siii^ ^2 of the sleeve 52. The spring 70 
thereby r^ns the pivot balls 19 In a selwtcd position rcspwt to the sleeve 
52 whm clamp. 12 is in.the open i»»tion*^^^T^ the 
pivot balb 19 to be pivoM within the jsjecye 5?.iii rc^ a force, placed 
on the support am to. which the pivot ball 19 is cqiinected. 
, The $ec9 

r*^^!*^ '^^^ to the second 

Sf^'^.i?^^ i^;: J^H;?^?*!^^ rpd 18 ^to the 

• ^)^wccs tlie complexity of arranging Ae retractor 

, sypl^rtjpparatus 10»^ of ordinary sldll in the art wiU appreciate that it is also 

possible to &bricate the second clamping member 22 in other configurations^ 

while roimning witlM th^ 

. . enhaiu^e thp ability^^^^^^ the first: clamping member 20 in 

a desired position with respect to the secpnd clamping member 22 when the 
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clamp 12 is in the claiihping fiositibn, a bushing 80 is preferably provided 
bcitween the first clamping member 20 and th^jsecoiad clamping member 22. 
The bushing 80 preferably has at frustro-conical upper surface 82 and a 
fmstroHHTOnic^ 

S When tile bushing 80 is fonited with 

tewer sur&cb 82 and 84, the lower clamp leg 26 preferably ^ a 
/ fhi^^ that aibsfaritiklly suiT^^ 40, as 

most cle^ly Hlustirated in ngure 3, The fiiistio-c6^^ 86 is 

preferably oriei^tated ai subst^ saine angle ai^ the fViuislr6-com«^ upper 

10 surface 82 so that the fhistro-conical surfaces 82 and 86 i^ie iuib^tially in 
bontact with each ddier when the bushing 80 B placed adjacent to the first 
-'clamping' member 20r -s:. . 

Siniilirt]^ the secOTd 
ihism}<i£khic^^ 50. The 

15 fhistro-^conical ujpper stirfade 8iB preferably orient^ at subsUinidaliy t^^^ same 
angle as the firustro-coniciil Ibwer kirfsice 84 so tha^^^ 

84 iahd 88 are substantially in tbntact mdi tfie bushing 80 is 

placed yjacenttb ^second 

khaintaia this fiirsi cl^inpiii^ meiritKir 20 the second 
20 elsimpihg membd^ 22 in an assletnbled icoiifi]^^ jallowing the clamp 12 

to be moved^bc^ween the open aiid claiiqmig positioh^ the 
' fastening liiechs^ 
92 iand a nut 94. llielti^ 
■■■■ OpfosiUihc thife^i^ regi<:^ 96^ die b(>!t ^2 indudes a yuSlle bbrc 98 extencKng 
25"^-*=^th*i*througlt-'- ' •■v:^^--^-'^ • ■ ' 

The cianip 1 2 k mbvedl bie^i^^een the open and clampihg positions 
wibi a cl^fl^ handle 100. TTie clam|i fia*d 100 preferably moves the clamp 12 
between the 6|)en Md clamping positions using a camming actiohl The clamp 
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^ ^ handle 100 includes a grip portion 102 and a pivot portion 104, which is 
preferably oriented substantially perpendicular to the grip pwtioh 102. The pivot 
, ; pontes ? substanUally cylindrical outer surface 106 that 

-allpwsthe pivo^ portion 104 to rotate within the handle bore 42. 
, 5 The camming action is provided by an eccentric section 1^^ 

the pivot portion 104. The eccentric section 108 is preferably located at an 
intermediate location on the pivot portion 104^ as most clearly illustrated in 
Figure 2. The eccentric portion 108 is offset from a central axis 110 of the pivot 
portion 104, as most clearly iUustrated in Figure 3. This configuration aUows 
10 ; ? the eccentric portion 108 to engage the clamp handle 100 through the hsmdfe 
^bore,98,-., , • : 

To further enhance the operation of the clamp' 1 2, the climp 12 
f / preferably includes a pair pfsleeve bearings 1 12v as most cleariy illustrated in 
. : Figured; The sleeve bearings liZ are placid over on 
15. , either side of Ae eccentric section 108; The sleeve b<Jarings 112 ^ preferably 
constructed from a strongiand dunible plastic such asl Victrex PEEK, a linear 
^ ^aromatic^ i^^^ of poly(alylcthericetohe). Victfex PEEK is described in UK 
Patait No. 432 02 24 and may be obtained from ICl of Gr«it Britain. 
The retractor sup^^^ 

; > vhaiKlle aperture 42; The pivot poxtion 104 is then inserted through the handle 
; : . bore 42 until the eccentric secdon 10^ The 
nm 94 b then screwed onto the threaded region 96 oft^^^ 

To preclude the clanqi I2i from being (Usassembled by removing 
25 - the nut 94 from the bolt 92* rclaining pins 1 14 arc driven between the nut 94 and 
; the bolt 92. . Tlie retaining pins 114 deform the threads on both the nut 94 and 
the bolt 92 and thereby preclude the nut 94 from being removed from the 
bolt 92. 
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In operation, the clamp 12 is initially in an open position^ as most 
clearly illustrated in Figure L When the clamp 12 is in the open pdsition, the 
clamp 12 permits the first and second support arms 14, 16 to be moved to a 
selected position, Gnce the first and second support arrns 14; 16 are in the 
5 selected {wsition, the clamp 12 retains the first and second support arms 14, 16^ 
in the selected position. It is also possible to rotate the first clamping member 
20 with respect to the second clamping member 22 when the clamp 12 is in the 
open position. 

The clamp 12 is then moved to the clamping po^don by rotating 
10 the clamp handle 100 with respect to the first clamping member 20. as indicated 
by arrow 116 in Figure 1 undl the clamp handle 100 is in the position indicated 
by tookeii; lines 100a« Rotation of the clamp handle 100 causes the eccentric 
\. section IQS to urge the bolt 92 towards the upper clamp leg 24, as indicated by 
arrow 116.- : Movement of the: bolt 92 towards the upperclamp leg 24 pulls the 
15 second: clamping member 22 towards the.upper clamp leg 24^ which thereby 
causes the lower clamp leg 26 to be urged towards the upper clamp leg 24. The 
first clamping incmb^ 20 is thereby retained in a fixed relatimship with respect 
to the second clarhping member 22. 

^v'Mo^^remerit of the lower cl^^ 
20 : 24 do^eases the circumference of the clamping bore 32^ v^ich causes the sleeve 
: : 52 to constrict over the pivot balls 19. Constriction of the sleeve 52 over the 
r : pivot balls 19 secures the first and second siq>p<Ht arms 14, 16 in the? selected 
position with req)ect to the clamp 12.^^ 

Although the present invention has been described with reference 
25 ],■■ I to preferred embodiments, workers skilled in the art will recognize that changes 
may be made in form and detail without departing from the spirit and scope of 
/the invention. . " v- . . . ' 
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WHAT IS CLAIMED , ; 

1. A retractor support apparatus comprising:, 
a first support arm; 

a second support arm, wherein the first and second support arms 
each have a pivot ball attached thereto; and , . 

a first clamping member having ; a clamping bore, adapted to' 
receive and engage the pivot balls, wherein the first 
■ . . ) clamping , member retains the first and second support 

arms in a selectecl position M*cn the clamp, is in an open 
position, and whmin the first clamping member secures 
the first ^nd seccmd support aims in the selected position 
when the clamp is in a/jplamping portion. 

2. ; MXhc retractor support s^aratus of claim 1 , and further comprising 
a second clamping member pivotally mounted with:j:espect to the first clamping 
member. 

: 3. >^TherctractorsupppitappaRmisofclai^ 

/ a bolt retained ini^^ second clamping member; and 

: ; : . ■ a clmp hamdlfr; t^^ the bolt and the first 

: -v i ; vO J' ^ 
h<^. ::'^ n:-^: O:: fhunping.|^^ 

.4* A ;\ .i^^rf^^ of claim 3» wherein clamp handle 

includes aa eccentric section,^ and whefeiii the clamp handle engages the bolt 
through the eccentric sectioa 
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5. The retractor support apparatus of claim 1 .arid further comprising 

a sleeve positionable in the clamping bore. 

:6- :i ^ The rcthictdr support apipwa^^ 

a pair of semi-circular channek extending around an inner surface of sleeve, and 
: wherein the cha^ are each adapted to receive one of the pivot balls. 

s ?• ^ ^ Thei retractor support apparatus of claim 5, and further comprising 

: a spring positioned between the pivot baite iniside of die sleeve. 

j: g. ;/ ^ ■ 7 A retractOT 

7 :^a £irsf ^stipport a^ - 

a second support arm» wherein the first and second support arms 

an extension rod; and 
a clamp comprising: 

a first clamping member having a clamping bore formed 

therdtii; whdreiii the claminng bore is adapted to 

receive a^ 

. a second ckiinpir^ miimbib jnvcbd^ mounted to the first 
clasninhg; ihetn^ the extension rod is 

attached ibthe^^^^ 
a handle operably engaging the first and second claimping 
toembOT between an open 

'f^'^u'.'^ ^ ^ fki^tion ^ a clam|Wg pba 

9. The retractor support apparatus of chum 8» wherein the first 

clamping member retains the first and second support arms in a selected portion 
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when the clamp is in an open position, and wherein the first clamping member 
secures the first and second suppcfrt arms in the selected position when the clamp 
is in a xlsunping ppatipn. ; r 

1 0. The retractor support apparatus of claim 8, and further comprising: 
a bolt retained in relation to second clamping member; and 
a clamp handle that operably : engages the bolt and the first 

clamping member for moving the clamp between the open 
and clamping positions. . . J 

11. The retractor SMppQtt apparatus of claim 8, and fur^ 
a sleeve positionable in the claznping bore; 

12. The retractor support apparatus of claim 10, wherein the sleeve 
^ has a pair of semicircular channels extending around an inner surface of sleeve, 

and wherein the channels are each adapted to receive one of the pivot balls. 

J 3. The / retractor support apparatiis of claim 10, and fiirther 

comprising a spring positioned^between the pivot; balls, mside of die ^^^^ 

14. A clamp for use in a reuractor support apparatus, the clamp 

retaining first vrand second $i9pport arms ; in a ; selected: position, the clanq> 
comprising: ^::.-,t; v;i '"• .^-..-v^- a .r\ .-i^^-v- r-^: 

pivot balls attached to the first and second support arms; and 
a fust clamping member having a clampmg bore adapted to 
receive and engage the pivot balls such that when the first 
clamping member is in a clamping position, wherein the 
first clamping member retains the pivot balls in a selected 
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posiSdh when the da^^ 

wherein the fim clilmpihg rnisiriber^j^ 

in the selected position when the clanijp is in a clamping 

position. 

151 The clamp of claim 14; and iRi^ 

member pivotally mounted with respect to the first clamping member. 

16. The clamp of claim 1S« and further comprising: 

a bolt retained in relation to the second clamping mmber; and 
a clamp handle that opeiably engages die bolt and the first 

clamping member for moving the clamp betweeni the open 

and clamping positions. 

I7v ' The clamp of 'claim 14, iuid JEitfdier comprising a sleeve 

positionahle in the clanging bore. 

18. The clamp of daim 17^ ' whdidn the ^^eeve has 
semicircular channels extending stfound an inner siir&ceHof sleeve, and wherein 
the channels are each adapted to receive one of the pivot balls. 

19. ThecUaiq>ofcl^ 17;and^furtl^ 
between the pivot balls inade of the sleeve. 
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